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(57) Abstract 



A fire detection system includes a number of integrated alarm/detection units (2) mounted in different locations. A control 
unit (1) transmits and receives radio signals to and from the alarm/detection units (2). Each alarm/detection unit (2) has a fire 
detector and an alarm for generating an audible or visible alarm signal. The unit includes a local control processor (5) connected 
in common to the detector and to the alarm. A radio transceiver is connected to the local control processor. The alarm/detection 
unit has a battery power supply. The control processor (5) is arranged to switch ON in a predetermined time slot, and when ON 
to switch between an idle mode and an active mode. The processor when in the active mode transmits to the control unit data in- 
dicative of the operational status of the alarm /detection system. 
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FIRE DETECTION SYSTEM 
BACKGROUND TO THE INVENTION 

The present invention relates to a fire detection and 
5 alarm system, and in particular to a system of the type 
comprising several detector units in different locations 
linked to a central control unit. 

Fire alarm systems for use on anything other than the 
smallest domestic scale, in general need a central control 

10 unit to monitor the state of the different detectors, to 
control the activation of the alarm sounders, and to 
provide an indication of the location of a detected fire* 
conventionally it has been necessary to provide wiring 
running from the detectors to the control \xnit and from the 

15 control unit to the alarm sounders. 

It has previously been proposed to use radio links 
between the detectors and the control unit. Each detector 
is provided with a radio transmitter and transmits a coded 
signal to the control unit when a fire is detected. 

20 However with known systems, it has still been necessary to 
provide wiring to link the control unit to the alarm 
sounders. It has not been thought practical to use radio 
links for the alarm sounders in view of the difficulty of 
designing the soimders as stand-alone units. In 

25 particular, it is essential that a soiinder has adequate 
power available to sustain an alarm state when appropriate. 
This places tight constraints on the power budget available 
for the operation of a sounder designed as a stand-alone 
unit. 

30 

SUMMARY OF THE INVENTION 

According to the present invention, a fire detection 
system comprises a multiplicity of integrated 
alarm/ detection units arranged to be mounted in different 
35 locations, and a control unit arranged to transmit and 
receive radio signals to and from the alarm/ detection 
units , 
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each alarm/de'tec'tion unit comprising a fire sensor 
alarm means for generating an audible or visible alarm 
signal, a local control processor connected in common to 
the sensor and the alarm means, a radio transceiver 
5 connected to the local control processor, and a battery 
power supply for the unit, 

the control processor being arranged to switch ON in 
a predetermined time slot, and when ON to switch between an 
idle mode and an active mode, the processor when in the 
10 active mode transmitting to the control vmit data 
indicative of the operational status of the alarm/detection 
unit. 

The present invention provides a fire detection system 
capable of totally wire- less operation. This is made 

15 possible by an arrangement in which the detection and alarm 
units are integrated in a single housing sharing a common 
power supply, and controlled by a common control processor. 
The control processor is powered up only when a 
predetermined coxamunication time slot occurs, or when, 

20 e.g., smoke is detected. During the short power-ON time, 
the control processor is switched between ACTIVE and IDLE 
states, reducing the operating power required. Once 
certain operations have been initiated by the processor, it 
can switch to the low power IDLE state until the operation 

25 is complete. While the processor is ON it "reports" back 
to the control unit on the status of both the fire 
detection iinit, the alarm, and the associated power supply. 
It has been found possible with such an arrangement to 
provide extended periods of operation using just a small 

30 battery power supply, while still achieving enhanced levels 
of reliability in operation. Heuiy practical advantages 
arise from the wire-less nature of the system. The system 
is much simpler to install and does not result in the 
disruption and need for redecoration which often results 

35 from the installation of conventional wired networks. The 
absence of wires, and the fact that the alarm/detection 
unit only requires a relatively small housing, makes the 
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system as a whole far less visually obtrusive than 
conventional systems. 

Preferably each of the multiplicity of alarm/detection 
units is arranged to turn ON and to transmit to the control 
5 unit in a different predetermined time slot, and the 
control unit is arranged to identify transmission from 
different imits on the basis of different respective time 
slots • 

Preferably the control unit is arranged to transmit 
10 regularly a synchronising signal to the alarm/ detect ion 
units, the alarm/ detection units timing their return 
transmissions to the control unit in response to the 
synchronising signal* 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

An example of a system in accordance with the present 
invention will now be described in detail with reference to 
the accompanying drawings, in which: 

.Figiire 1 is a block diagreun showing schematically the 
20 components of the system; 

Figtire 2 is a block diagram showing the central 
control unit; and 

Figure 3 is a block diagreoQ showing an alarm/ detection 

unit. 



DETAILED DESCRIPTION OF EXAMPLE 

A fire detection and aleunn system comprises a central 
30 control unit 1 and a number of detector/ alarm units 2. In 
the present example the alarm/detection iinits 2 incorporate 
an ionisation detector which responds to the presence of 
smoke, and a sounder arranged to provide an audible alarm. 
Other detector types, such as optical detectors, fixed 
35 temperature detectors or rate of rise heat detectors, may 
also be incorporated within the system* 
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Stand-alone sounders 3 and alarm call-points 4 are 
also provided. 

The control unit 1, alarm/detection units 2, sounders 
3 and call-points 4 each incorporate radio transceivers. 
5 In use, the system carries out two main fxinctions. 
Firstly, the control unit l continually monitors the status 
of the different components of the system to ensure thait 
they are all functioning reliably and/or to generate an 
appropriate fault indication when a component failure is 

10 detected. Secondly, when an alarm condition, such as the 
presence of smoke, is detected then the control panel 
receives data indicating the alarm condition from the 
relevant detection unit, and generates and transmits 
control signals to initiate the sounding of the alarm. In 

15 the present example the unit has a housing of 120 mm 
diameter and 90 mm depth. 

Figure 2 is a block diagram showing schematically the 
structure of the central control unit 1. The operation of 
the unit is controlled by a microprocessor 5. The 

20 programme for the microprocessor 5 is stored in a socketed 
EPROM 6* Dedicated regions of memory are also provided for 
system information 7 and to store information 8 . The 
microprocessor 5 communicates data from the other 
components of the system via radio transceiver modules 

25 9,10. The modules are duplicated to ensure that if one 
module fails, the control unit can still function using the 
other module. 

The radio modules operate at a frequency in the 
present example of 173.225 MHz transmitting and receiving 

30 FSK encoded digital data. Data is communicated between the 
microprocessor 5 and the coders /decoders of the radio 
modules 9,10 at a rate of 600 Baud. The maximum 
transmission power from each radio module is 10 mW with the 
normal operational power being 1 mW. 

35 The control vmit incorporates RS232C communication 

ports for connection to maintenance equipment. A printer 
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port 12 is also provided. A key pad 13 comprises keys for 
the following functions: 

a) evacuate 

b) silence alarms 
5 c) reset 

d) clear fault message 

e) isolate auxiliaries. 

A liquid crystal display 14 is mounted on the housing 
of the control unit and is used to provide the user with 

10 data such as fire location, fault location, maintenance 
information, and date and time. Separate illuminated 
coloured numeric indicators are provided in addition, with 
one colo\ir indicating the nximber of a sensor reporting a 
fault and another colour indicating the number of a sensor 

15 reporting a fire. 

The control unit is powered by a sealed lead acid 
battery charged continuously from the mains using a 
conventional constant voltage charging circuit. The 
control unit incorporates a local sounder 15 which provides 

20 a low level audible output when it is operating for 
warnings . 

Figure 3 is a block diagram showing the structure of 
a sensor unit. The unit incorporates both a sensor 16 and 
a sounder 17 mounted in a single housing. A control 

25 circuit 18 monitors the output of the sensor 16 and, when 
appropriate, outputs a control signal to drive the sounder 
17. Data is communicated between the control circuit 18 
and a radio transceiver module 19. The stzxicture of the 
module 19 is shown in greater detail in Figure 3. Common 

30 control logic and switching logic is used for both the 
transmitter and receiver stages. The switching logic 
controls crystal oscillators 21,22 formed in the RX and TX 
stages. Only one of the oscillators is normally on at a 
time, again reducing the power consumption. This is 

35 possible because with the use of time slots, thiere is 
generally no need for a fast change-over from RX to TX. 
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During an ALARM s'ba'ke however a fast: change-over is 
required, and so then both oscillators are powered. 

In the present example, the receiver and the switching 
circuit are both devices manufactured by Philips with 
5 product numbers SL6649 and NE630 respectively. 

The processor 20 incorporates an oscillator formed by 
a ceramic resonator which gives a greatly reduced settling 
time. This facilitates a much faster program start on 
power-up with a consecjuent saving in power, as described in 

10 further detail below. 

The sensor unit is powered by four AA batteries via a 
DC-DC converter which converts the voltage up to a level of 
5 volts. Alternatively, a microprocessor operating at 3 
volts may be used, and the output of the DC-DC converter 

15 adjusted accordingly. In practice then the output from the 
converter is likely to be set to a value from 3 to 5.5 
volts. The batteries are capable of operating the sounder 
for a period of at least 1.5 hours on a minimum of two 
occasions before becoming exhausted. The microprocessor 20 

20 in the control circuit 18 regularly monitors the condition 
of the batteries. 

A number of bits switches associated with the 
microprocessor 20 are used to configure the unit and select 
optional functions. The bit switches are also used to set 

25 a unique identifying number for the unit. A clock circuit 
'*wakes up" the microprocessor 20 on a regular basis to 
perform fire detection and maintenance activities. At 
other times the control circuit 18 and transceiver 19 
remain in an idle state in which power consumption is 

30 minimised. One of the functions of the microprocessor 20 
is to control the power transmission level of the 
transceiver to the minimum required for reliable 
comanunication. 

Any one of a number of conventional transducers may be 

35 used for the sensor 16. Possible transducer types include 
standard dual ionisation chambers, optical detectors, heat 
rate of rise detectors and temperature level detectors. 
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In addition to the integrated detection/ alarm iinits 
described above, the units incorporated in the system may 
include stand-alone sounders housing a loud audible 
generator capable of exceeding 85 dB at three metres. A 
5 radio module similar to that described for the 
detector /alarm units receives commands from the control 
unit and transmits back to the control unit details of any 
fault conditions. 

Manual call-points incorporating break glass switches 
10 are also included in the system. Again these incorporate 
transceiver modules for communicating with the central 
control unit. 

In use, the system has four possible states: 

1. Normal 
15 2. Fault 

3 • Alarm 

4. Maintenance 

The front panel of the control unit will indicate its 
current status. 

20 

1. NORMAIi 

In this condition the control panel will be 
functioning correctly with power available from the mains 
to charge the internal batteries. All of the detectors, 
25 break glass switches, sounders etc. will be sending 
confirmation that they are functioning correctly. 

All the audible and visual alarms will be disabled and 
the control unit will be polling each of the detectors for 
inf ozmation on a regular basis. 

30 

2. FAULT 

A fault condition can be initiated by any of the 
detectors, break glass switches, sounders etc. or by the 
control panel itself. 
35 Information regarding the fault will be displayed by 

the control panel on its LCD display. The information will 
include a description of the fault, which zone the faulty 
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unit is in and the location of the faulty unit. This 
information will be time stamped and added to the computers 
log. 

Any fault detector will also have its identification 
5 number displayed on a yellow numeric display. 

3. AMBH 

A fire alarm can be initiated by one or more detectors 
or break glass switches. The audible alarm will sound in 
10 the activated unit immediately if it is enabled, and an 
alarm state will be broadcast by its radio transmitter. 

The control panel will give an audible warning and 
display the location of the fire on the LCD panel. In 
addition the identification number of the detector which is 
15 transmitting the alarm will be displayed on a red numeric 
indicator. 

The control panel will transmit an alarm condition to 
the essential sounders for immediate operation^ and will set 
each of the detectors to a pre-alarm state. 

20 The Individual detectors will remain in a self -timed 

pre-alarm condition for five minutes before standing down. 
During the five minute period an evacuate command can be 
initiated from the control panel which will cause the 
sounders within each of the detectors to operate. 

25 If the control panel continues to transmit an alarm 

signal after the five minute period then the detectors will 
again be polled to the pre-alarm state. 

The silence alarm switch on the control panel can be 
operated at any time and will deactivate all sounders 

30 operating at that point in time. It will also cancel the 
pre-alarm transmission. 

4. MAINTENANCE 

A maintenance mode can be initiated from the control 
35 panel, which will transmit a code to each of the detectors. 
When the full maintenance state has been established by 
each detector, they will perform a special routine to 
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enable each detector to be tested with a smoke generator. 
Whilst in this mode the detector will give an intermittent 
local alarm to confirm that it has received the 
communication from the control panel and has detected the 
5 smoke • 

5. TRANSMISSIONS 

To avoid radio transmissions overlapping, a time slot 
will be allocated to each detector. A synchronising signal 
10 will be transmitted to the detectors by the control panel. 

There will be an alarm period during which any 
detector can report the detection of a fire. 

As each detector reaches its allocated time slot it 
will send its report. Should an alarm condition be 
15 received, the detector will respond to the alarm 
transmissions appropriately. 

Each time frame starts with a base station timing 
transmission. This is received by each of the units in the 
system which then synchronise to that transmission to 
20 ensure synchronous operation with the central control unlt^ 
As seen in the figure, the 24 second timing frame is 
based on a structure of sub-frames of 0.75 seconds length. 
The time slots for transmissions by individual units to the 
central control unit occupy the first 0.4 seconds of this 
25 sub-frame. This is followed by a slot for the transmission 
of a fire alarm signal from any unit, followed by a slot 
for transmission by a repeater of a fire alarm signal, then 
a slot for an acknowledgement transmission from the control 
unit and finally a slot for an acknowledgement from the 
30 repeater to one of the alarm/ detection units. 

In the present example, slots are provided for up to 
240 detectors divided into 15 zones of 16 detectors each 
numbered 0-15. Since the more distant detectors may be too 
far for direct transmission/reception from the central 
35 control unit, a repeater xinit (21) may be used to receive 
and transmit on signals to and from those detectors. 
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10 



10 



15 



20 



25 



30 



Accordingly slots are provided within the timing frzuae for 
transmissions by the repeater. 

The repeaters perform the function of extending the 
range of the radio ^ by effectively repeating any Control 
Station message and alarm/ detector unit replies. The 
alarm/ detector unit replies are stored in the repeater, 
and communicated together in a coded format, to reduce the 
power— on time of the repeater and reduce communication 
activity. This coded information is transmitted the next 
time the repeater transmits a repeat SYNC message from the 
Control Unit. This message is therefore communicating 
information in both directions, a SYNC message out to the 
alarm/detector units and alarm/ detector replies (fault 
codes etc.) back to the Control Unit. 

Only normal fault reporting messages are repeated in 
this format. Alarm and tamper messages are repeated 
completely as soon as received in the alarm repeater slot. 

Each detection \init incorporates a real-time clock 
which is synchronised to the transmissions from the central 
control iinit as already described. The detection unit 
remains with the power to the microprocessor tiirned OFF 
until its allotted time slot in the 24 second time frame is 
reached. At that point, the microprocessor in the 
detection unit determines the status of the different 
elements of the \init, and generates a fault code which is 
transmitted back to the central control unit. After 
initiating the appropriate actions the microprocessor 
switches into an IDLE mode. At the end of the allotted 
time slot, the given unit then switches its microprocessor 
OFF. The fault code may indicate any one of a range of 
states including DETECTOR NORMAL, TIMING BATTERY LOW, 
TIMING BATTERY FAIL, DETECTOR TEST FAIL, RADIO FAILURE, 
ALERT STATE or ALARM STATE. 

Normally, after the end of its allotted time slot, the 
unit remains with most of its circuits, including the 
microprocessor, power ed-down, for the remainder of the 24 
second time frame. If however at any time the sensor 
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10 



15 



20 



25 



detects and alarm condition, such as the presence of smoke, 
then this triggers the immediate return of the unit to the 
active state. The unit then transmits an alarm code back 
to the central xinit in the next fire transmission slot, one 
fire transmission slot being provided in each of the 0.75 
second sub-frames. The transmission of alarm codes is 
essentially asynchronous. However, since the times at 
which the different xinits power-up and perform a fire 
detection test are arranged to be different, depending on 
the identification number of the unit, then only a limited 
nvunber of units should try to communicate an alarm 
condition within each time slot. Each unit listens before 
transmitting, checking that the time slots are free. The 
units each wait a different set time before transmitting 
and this staggered start further reduces the likelihood of 
radio communication clashes. If as a result of a clash or 
othezrwise the transmission is not clearly received or 
decoded, then the base station does not generate the 
appropriate alarm acknowledgement code. Xn this case the 
or each detection/alarm unit will repeat the alarm code, 
until it is successfully received and an appropriately 
addressed acknowledgement signal is received. 

As well as acknowledging the original transmission, 
the control panel will subsequently transmit control 
signals to individual detectors either to cause the 
detector unit to operate its in-built sounder or to set the 
\mit to a pre-alarm state. 

Table 1 below is, for the sake of clarity, split in 
two parts. Table la shows the portion of each sub-frame 
from 0 to 0.4 seconds and table lb shows the remainder of 
each sub-frame extending to 0.75 seconds - the subframe 
duration. The duration of the entire frame is 24 seconds. 
Tables 2a to 2 i show the format of transmissions between 
the different elements of the system. 
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TABLE la (i) 



0 sec 



3 sec 



6 sec 



9 sec. 



12 sec. 



BOSC STN IIHIHQ TRANSMISSION 


REPEATER for ZONEl 


ZONEO 

P6T0 


ZONEO 
PCTi . 


ZONEO 
PET2 


ZONEO 

per? 


ZONEO 

PE74 


ZONEO 
PCTS 


ZONEO 
DETS 


ZONEO 
DEI 7 


ZONCl 
DETO 


ZONE! 
DETl 


ZONCl 
DET2 


ZONEl 
OET3 


ZONEl 
DET4 J 


ZONEl 
DEIS 


ZONEl 
DETS 


ZONEl 
DET? 


ALARM ALARM ALARM ALARM ALARM ALARM ALARM ALARM 
ZONED ZONCl Z0NE2 ZONE3 ZONE4 Z0NE5 Z0NE6 ZONE? 


REPEATER for ZONE2 


REPEATER for ZONES 


ZONE 2 
OETO 


Z0NE2 
DETl 


Z0NE2 

PKT2 


Z0NE2 

Pf:T3 . . 


Z0NE2 

pfi:T4 


Z0NE2 
PET? 


Z0NE2 
PET« 


Z0NE2 
DET? 


ZONE 3 
OETO 


ZONES 
DETl 


ZONES 
DET2 


ZONES 
DET3 


ZONES 
DET4 


ZONES 
DETS 


ZONES 
DETS 


ZONES 
DET? 


ALARM ALARM ALARM ALARM ALARM ALARM ALARM ALARM 
ZONEO 20NE1 ZONE2 ZONES ZONE4 ZONES ZONES ZONE? 


REPEATER for Z0NE4 


REPEATER for ZONES 


ZONC4 


Z0NE4 
DETl 


Z0Ne4 
PETX 


Z0NE4 
DET3 


Z0NE4 
PET4 


Z0NE4 
DETS 


Z0NE4 
PET^ 


Z0NE4 
DET? 


ZONES 
DETO 


ZONES 
DETl 


ZONES 
DET2 


ZONES 
DETS 


ZONES 
DET4 


ZONES 
DETS 


ZONES 
DETS 


ZONES 
DET? 


ALARM ALARM ALARM ALARM AUARH ALARM ALARM ALARM 
ZONEO ZONEl Z0NE2 ZONES ZCNE4 ZONES ZONE6 ZONE? 


REPEATER for ZONE^ 


REPEATER for ZONE? 


Z0NE6 
PETO 


ZONES 

pen 


ZONES 
PETS 


ZONES 
PETS 


ZONES 

pet 4 


ZONES 

PETS 


ZONES 
PET« 


ZONES 
DET? 


ZONE? 
DETO 


ZONE? 
DETl 


ZONE? 
DET2 


ZONE? 
DETS 


ZONE7 
DET4 


ZONE? 
DETS 


ZONE? 
DETS 


ZONE? 
DET? 


ALARM ALARM ALARM ALARM ALARM ALARM ALARM ALARM 
ZONEO ZONEl ZONC2 ZONES ZONE4 ZONES ZONE* ZONE? 



0.0 sec 



0 • 1 sec 



0.2 sec 



SUBSTITUTE SHEiET 
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TABLE la (ii) 



13 



0 sec' 



3 sec. 



6 sec* 



9 
sec 



12 . 
sec 



20ne:o 



ALARM 



Z0NE2 



20NEA 



ZONES 



zone:6 



Z0NE7 
PET9 - 



ALARM 
ZONtETQ 



ZONED 
PET 9 



ZONEl 
PET? 



ZONED 



ZONEl 

,PETiQ. 



ZONED 
PPTU 



ZONEi 

PETll 



ZONED 
PET12 



ZONEl 
PET>2 



ZONED 
■PETl? 



ZONEl 
■PETtg 



ZONED 
■PETl^ 



ZONEl 
■PET 14 



ZONEO 



ZONEl 
-PETi? 



ALARM 
gONg? 



ALARM 
g ONE 10 



ALARM 
ZONE 11 



ALARM 
ZONP12 



ALARM 



ALARM 



ALARM 



Z0NE2 
P^ I9_ 



ZONES 
PET? 



20NE2 
PETip 



ZONES 
■ PSTIO 



Z0NE2 
PET 11 



ZONES 



ZONE2 
PET j2 



ZONES 
P^T i2 



Z0NE2 



ZONES 

■J>ET>3 



zoNe2 

PSTA4 



ZONES 
PET>4 



Z0NE2 
PETl? 



ZONES 

-PETl? 



ALARM ALARM ALARM ALARM ALARM gLggM, 5kS5?^ $k2r7^ 
TONCB Z0NE9 ZONE ID ZONE 1 1 ZONE 12 ZONE 13 ZONC14 — S^H^^S 



Z0NE4 
P ST? 



ZONES 
PgT? 



ZONE4 
PET lO 



ZONES 



ZONE 4 
PET 11 



ZONES 
PETU 



ZONE4 
PET12 



ZONES 
■ PETi? 



Z0NE4 
PgT*3 



ZONES 
■PET A? 



Z0NE4 
■PET 14 



ZONES 
■PET 14 



Z0NE4 
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CLAIMS 

1. A fire detection system characterised by a 
multiplicity of integrated alarm/detection units (2) 

5 arranged to be mounted in different locations, and a 
control unit (1) arranged to transmit and receive radio 
signals to and from the alarm/ detection units, 

each alarm/ detect ion unit comprising a fire sensor 
(10) , alarm means (17) for generating an audible or visible 

10 alarm signal, a local control processor (5) connected in 
common to the sensor and the alarm means, a radio 
transceiver (19) connected to the local control processor, 
and a batteiiy power supply for the unit, 

the control processor (5) being arranged to switch ON 

15 in a predetermined time slot, and when ON to switch between 
an idle mode with reduced power consumption and an active 
mode, the processor when in the active mode transmitting to 
the control unit data indicative of the operational status 
of the alarm/detection unit, and subsequently switching 

20 OFF, 

2. A system according to claim !# in which each of the 
multiplicity of alarm/detection units (2) is arranged to 
turn ON and to transmit to the control unit in a different 
predetermined time slot, and the control unit (1) is 

25 arranged to identify transmissions from different units on 
the basis of their different respective time slots. 
3* A system according to claim 2, in which the control 
unit (1) is arranged to transmit regularly a synchronising 
signal to the alarm/detection units (2), the alarm/ 

30 detection units (2) timing their return transmissions to 
the control unit in response to the synchronising signal . 
4, A system according to any one of the preceding claims, 
in which the radio transceiver j(19) comprises separate 
transmitter and receiver stages and control and switching 

35 logic common to the transmitter and receiver stages, each 
transmitter and receiver stage incorporating a separate 
oscillator (21,22) . 
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5. A system according to any one of the preceding claims, 
in which each of the local control processors (5) includes 
a ceramic resonator oscillator. 

6. A system according to any one of the preceding claims, 
5 further comprising a repeater (21) arranged to receive 

transmissions from alarm/detection units (2) distant from 
the control unit (1) , and to retransmit data from the 
distant alarm/detection units (2) to the control unit (1) 
in a predetermined time slot. 
^° "^^ A method of operating a fire detection system 
comprising a multiplicity of integrated alarm/detection 
units (2) arranged to be mounted in different locations, 
and a control unit (1) arranged to transmit and receive 
radio signals to and from the alarm/detection units (2) , 
15 each of the alarm/detection xinits including a fire 
detector, a local control processor (5) , and a radio 
transceiver (19) , 

in which the control processor switches ON in a 
predetermined time slot, and when ON switches between an 
idle mode of reduced power consumption and an active mode, 
the processor when in the active mode transmitting to the 
control unit data indicative of the operational status of 
the alarm/detection unit, and subsequently switching OFF. 

8. A method according to claim 7, in which each of the 
25 multiplicity of alarm/detection xinits (2) turns on and 

transmits to the control unit (1) in a different 
predetermined time slot, and the control unit (l) 
identifies transmissions from different alarm/detection 
units on the basis of their different respective time 
30 slots. 

9. A method according to claim 8, in which the control 
unit (1) transmits at regular intervals a synchronising 
signal to the alarm/detection units (2) and the alarm/ 
detection units time their return transmissions to the 

35 control unit in response to the synchronising signal. 

10. A method according to any one of the preceding claims, 
in which transmissions between the alarm/detection units 



20 
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(2) and the control unit (1) are carried out in 
predetermined time slots in a set time frame divided into 
a number of sub- frames, one slot for the transmission of 
routine status data from each alarm/detection unit (2) to 
5 the control unit (1) being provided in each frame, and an 
extended slot for the transmission of an alarm code being 
provided in each of the sub- frames. 

11, A method according to claim 10, in which each alarm/ 
detection unit (2) in response to the detection of an alarm 

10 condition transmits an alarm code back to the control unit 
(1) or to a repeater unit in the next occurring sub- frame 
alarm transmission slot. 

12. A method according to claim 11, in which the control 
unit is arranged to transmit an acknowledgement back to the 

15 alarm/detection unit after receiving an alarm code from the 
alarm/detection units, and in which the alarm/ detection 
unit, in the absence of an acknowledgement from the control 
unit, repeats the alarm code in a s\ibsequent sub- frame. 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

. Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED.OR ILLEGIBL-E TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



U LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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